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1 

-fk-f 4C:i:tcJ: >) Jgfi^^^^Jt"^)<^■C*>&c:^:S:i|*mi:1- 
* V U 3 -C* C: t Srilfm t -t- 2 fB«<7?^ 
St. 

-Sit i: i- 4^«^^S<0^5ft:^^o 

=tfflv>Tg'fb1-*-i:t-J: »}±fea'fb^?-?f^fi£;i--6- t 
V "J 3 >g -C * 4 i t t i- a 6 fBttO^ai 

•r a V 3 V® r * * i i: t -t * 6 fB«<o 

±f5y- ^^feSt)K±<7)i^''S: < t -fc pS!^*Eiil•&*S^r•g■ 
[fl*Jl 1 4 ] iiefi-fb* l±±fBl^»&ll#^cC>*M 4: 
S-fb-r -S. c: t i ij $ n ;t «o T- * ^) c i: #m t 



2 

±fBr- H^BI*J^gfci-4XSI±, ±fE^^fl:*«:± 
IcM^b® -SXet Sr-^tf ^: i: S-i|fSit-r-&#-ii 

HJ: ')±IBfl'fbS^f^^1-*ii:«r#Mt1-2)IS*«l 

I«*:S19] ±fB?«»Sm-f4:BI<^3«lS*-:r7X-7a'fb 

ft^-fflv^Ta-fbl-^i t{c<t i9±fBM'fbS«-?gfiSii-S- 

20 [ 2 0 ] ±fB^SI«#m<O^M * 5 J^; ^i^a* 

[8t*S2 2l ±fBpia?FiNl*&-S-*e 
-f ^.v'; 3 vg-c-fe-^c: tSrflfat-r'&S*?!! 7K« 

30 [ 0 0 0 1 1 

iBJ-i-^vU 3 VlBSrfflv^-SM I S (Metal-Insulator-Se 
miconductor) Y 9 ^'x*:^ ^' S:*i-*^«#JlfilCjiffl L 

[0 0 0 2] 

tSfe*«r)i$^j5] «nix.l?v'J 3 v*«^fflv»/-MO S (Me 
tal -Ox i de-Semi conductor) a^^-f*:^* IC v» r 
(4> V 'J 3 >K-fbR3&- c> * -5 r- h jsfeigfelKS- V >; 3 >^ 

-> <; 3 >e?{b)gH^«41&l-?i!iv^«6i^5!l[«iitS*3 J: irgKSft 

[0 0 0 3] fi^, MO SM4^-j»#^«i:i3V>T(4. iS 

hftO. 0 7/umtt:ft<OMOSS!^^fl^^®lci5lt*r 
- hjfi^lKt Lr(^->U 3>®?-ftJKOJJ^(4 1 . 2nm 

50 >a8-ftl^m®f«4-}''- h'J-^'®ij£**ie:^LTL*dC: 
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i^ra 2 0 0 3 - 2 8 2 8 7 3 
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[0 0 0 4] )fi¥. CMOS V^-yV:^9\zii\,^ 

-5-O3t*CM0S y y 'J 7. ^ i> p ^ ^ ^ fl'lA 
0 S h 7 >->'>^^'i5j:U'n'^-V^;VM0 S h 7 >v;^^' 

J: ^ U^f-orv^^,o pM^F^fii^iLTa 
'Bm\<^htl&^^m (B) OH^Ji, -5^- 

Tv'J =J>««»C#:^ICPJ^L, p'^^:^-;l'MOS b9 
[0 0 0 5] 

3 v*^K'^0}£tfe(^SH-r p ^ ^ ^Hvi OS hy> 

[0 0 0 6] L/w**oT, iW^?^*^»*L J: 9 t-f -J) 
tc, hm«(-fflv>c,*i-6p^v'; nvgifOpM:^: 

[0 0 0 7] J: 19— j9S:fi<)lCI±, ^iO^m-Am^LX 0 t 
iri.mmii. i«Sim^^K<o±®Opa:i^*E!^#*g4'<o 

[0 0 0 8] 

[0 0 0 9] i <0^?^C0^ 2 O^H^Ii, 4^^iI#:*#±lC 
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[0 0 10] C:<0§|?^<0^3O^?^t±. •it^«#:»^t. 

3ffl:getcijv>r, Y-Yimmi. jsgm^^intco 

[0 0 1 1] iO||?gc0^4<0|&§?J±, -^^jg^^^ilC 
10 < i: t pS^*6!B&-^*ii?r-&try- hmffi4-B^-t'2>X 

[0 0 12] ioi&i5tci3v>T, sfia«:Mt±. «*a5 

x.lf A 1 2 03 , Z r 02 . H f 02 > P r O2 ^fc if O 

20 lOx 'tt') MtctiCjxc,o)K^-gJi).±agL 
Tta^lfdt (01lx.»f. A 1 2 O3 /H f Oz /A 1 2 O 

a<0:)5rj*S-fflv^-2,C:i:*«T-i^**, '£Rlx.lf> ALD (At 
omic Layer Deposit ion) -ffi^ ^^^-^-fb^^ffifiSlS (M 
OCVD) ft. J^y^-;/ ^' >^^ft^if*fflv^-&ii;:6«-C 

[0 0 13] ^fz. ■^m^^'^<r>T^tf£i.^m^^mw 

tc(±->V =l>^:'!^;^■^ ->> A i: (Si 
-Ge«) tit'-r^^ho ^i3, #^b^b-> U ^ >*«t±, 
CZ (Czochralski)ft. MCZ (Magnetic Field Appii 
ed Czochralski) ft, DLCZ (Double-Layered Czech 
40 ralski)ft, FZ (Floating Zone)ft^c i:*OV>-r^x<^|g 

B^B^ft :^ft * ffl r j^iii ? *t^c#ifS^B v v n > o«) Wf 

'J >^^sK> K<0^^tt'fb«'5^w*lw*'3 5&»t»i>*3KT — - 

«r If o <^-c * o T ^> i V»o 

[0 0 14] tfzs mikM^t. mmmz\u ■^m'^n^m. 
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t , ^mn.wm.i!)^A 1 2 03 ig<^»-&t^. a-fbs t lx 
[0 0 15] ^mn^m<ommi:^mmt-ti>^'^i^ 

4" X^^-t itv'y* ^V'S^:6*ffl v> t, 4 J: o 

5 nmgJSmT-C^x&o 

[0 0 161 pS!^*e!fe-^*SI±. **65tct±if<OJ:d 
•>^=£-^*i-*v'J 3>s T'^;i'7 

[0 0 17] #^|[^*:^«I4^ -«S:WIC«±. M I S h 9 > 
#tCpf-Y*;HwII s h^yi^^f'im^^^^ 

[0 0 18] ±^<OJ: -5 (c«fiE^ttfwi<05&?gtr in 

If. a'fb^l±-?-<0ffi3t<^iSt^'ttlcJ: •9*t7*«C>i 0 ^P 

V 3 ^'t^ p S!?F*e® **iS^l;'l*^K?ra®-f -5) « 
[0019] 

11 9 14 i 0|g?^<^-««^^t^ J: ^«*iM I S S**'* 
iJV^Tii. n-^-'V^-^l'MI S h7>v;^^'i5J:0fp-9^1r 



6 

lci3V»TI4p^^^>;WM I S h 7 >v^;^^'}&^gBl::ov» 
TO^m^L. JiHTcogigg*) p^-Y^-^HVII S hyy-J 

[0 0 2 0] c:o-|iife3^®tci5v»ri±. lai 

S*?Mtc3^fiS: L;t^lt^ -> u 3 1 V 
(P) Oid'tnS^WifeS'SSSWK-f^vaA-t-'&i 

tctnix. 0 . 1 % 7 i^mMyif.m^is i t/*fi7K.ic J; 0 
20 [0 0 2 11 'Aic, 11 2 tr^-r i d ic, ->';n>*«i 

xlf. !feaMff34^2. 5 nm-eS i O2 M^ffPI*** 
1. 7-1. 8 nmCOA 1 2 O3 K-^. ®SMff3!i*4 . 

0 nm-eS i O2 K»i#MI¥**l . 5nm<DHf02ffil 

[0 0 2 2] >kiz^ i^sia^j^so^Ho^^b^aasr^f 
■5 fc* ir. -> 'J 3 1 S: El 1 0 jc35-tts:aiS:<^ 5 
30 *;wM'fb^et;igA-r^<, z.<D7Vij)\'mikMm.<r>m^ 

[0 0 2 3] El 1 0 ic^i-j: 9 t-s ^(O^vA^V^-fb^ 
filCiJV»Ti±, jata^l 0 1 OTgBtC-9--f7':5' 1 0 2 A« 
t&ifhtl. C:<0-9--b7'^ 1 0 2±Hv'; 3>^:1S1 
m.^tli> J: •? lw^oTV'>-5,o -^--by^ 1 0 2 -J^^Hlc 
I&Cr, lll^5«»&L^>:iD?»#S»CJ: >JiD|fti-*ii:5i*-C 
9 tC'SroTV^^,, v-'J 3>^;Rl li, 3(5; 1 0 

1 tDiilWTSBlw^tt'bitTt^^JKAP 1 0 3 «rfiLrc: 

(oiasgi 0 nzmx^ti. *-6v>i±iffl,a^i o iTj-ib 
40 ^m^ii^x^iztj:^t:^^i,c tfz. ^^mxni 0 3 

t(±M=5:;&gi5^iri3tt*5!!!aSl 0 lOffliJ^TStUli. 
jj^n -7 h 0 4 *^Lr ^-**i3'^**>y (T 

MP) 1 0 5iimf^^i^> i<o^'-*-^^*->y 1 0 5 

'oi&mMi 0 1 it-<)^^-7')-x9:^m^-tz,:Lt 
i)^x^i,i.o^zi-j:^x\'^i>o iatssi 0 \ <r>mm.±.u\z 
\tif:^m'XU\0&*m^^ix. i<D*';^«AO 1 0 6 
irat-CiaSSl 0 1 <^l*lSBlc|g# (N2) if^i^X 
•fi,:^ti)^x^z>£^\zt£-oX\^ho —-Js. !&mMi 0 
10jifilJtcl4, (RF) 1 0 7 **^tt 
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i^y^yi^:^ 1 0 8 'Sr^LTRF^'^^-V-;^ 1 0 9 

10 0 2 4] <om 1 0 ica^-r 7 ^I'g'fk^arM'ft; 

1 0 3*^c>a3a^l 0 1 rtt::l»ALT-9-f/^' 1 0 2± 

a^l 0 1 4-*S!lf^L*r3!>«'b, *-;^^AP 1 0 6 
jaSS 1 0 1 <0|*lgB(-N2 ^'^^ ^r^A-t-i) ttiiiz, 1^ 

i<0RF-'<7-<^eiJiD{;J:oT> ^StSg 1 0 1 <75±gBi; * 

V-;^RF>'<7- 12.5 
10-1 

B#iai 2 0-6 

ifZ N2 . 3 

10026] ^(Oio liZLX^ 113 U^-f-J: ■? 

3 nm"C*&o 

[0 0 2 7] ^fer, ■piJx.lfMffiC VDj*»cJ: 

icy > y-yco^-i^^B'y') =i>mt:mmL. sEici(o#5- 

K^'f ■PH^I^Klc.tt'f ^tv^rv-f-v 

^ (RIE) mim^^XJ^'y'f->iri:^>, ztizx y) ::. 
<7)p1!#Sb%v'J =1 Mtw(i-€-OTJi<0^'ftS4-fc 
J:triSgim#:|SE3«-^5e3^«l-^f^-->^^i-*e 

[0 0 2 8] ins tC^-fJ: ^ y-h«S5$- 

vy^^' t LTv-; 3 >»«[1 lCpa^i^!&=Sr1g:jgSlw^' 

WpS^*iEt;i: L-CI±|ajx.lfB-^BF2 «rfflv^^,o 
[0 0 2 9] 116ic3^-f fi^xlf#ECV 

^mim:fj^V7-(^yf->i^i^. 0!lx.tfR I Efe>5rif 

[0 0 3 0] ^ku, muzmn ^ r- hmesij 

l-pi!!^*Efe*^ia-Sl--<*>aAi-'£.w ttci •? ^- 
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9 ->* * ;vS3R (c J: ») jlSSSm'ft^lR 3 O^IB S- g-fbl" 4 o 
@«®0^lCihi6, i^»m#]^3<^F*3gB^-?-OTOv'J 

[0 0 2 5] 

10 

6MH 200-100 OW 
0 OmT o r r 

0#^K 

00 — 400sccm 

t UrJ±fflIA.tfB-^BF2 S*fflv»-5o %VJ^^\^fz'Ss?^ 

MJ*9 0p-g!0®^i^ifi%ifta6B8 a> 9a«-fl|fi£1- 

20 jti4)<^lSij!!!!ia«-=ff do i*i.lcJ:oT. LDD (Lightly 
Doped Drain)«^0 p *;l/M I S h 7 > ib^M 

[0 0 3 1] 'Xiz^ tJe^-Sf^fflo:;^^, iJnjx.ff;^/'?-;' :^ 'J 

^SKt LT^;iJf=J>'f;V h (Co) JK (H^-^-f) i 
&^^mizM&Ltz^. IfeiaSS-^f d i t J: 19 

«1 iiJ:t;^pM#-^B^BV'J 3 VS:i^*b*:-&r- hm«S5 

30 [218 IcS^-f-J: d ic. v-;?.<K«8. 9 is i y''^'- h 
5±ir-?-^x-r^xrj>'N*;u h K (C o S i 2 ) g 1 

[0 0 3 2] ^IC, 1119 ICS^I-J: T {S*i&*D<7):^ 
ft, ^^X-lf-^ffC VDfe^i^SCVDj^^riftcJ: t9, * 

(PSG) JK^ ^'i'*'; vv'j^r- hj^fy;^ (BPS 

ib*-6®KifSi^|gll 1 «rj£l^L/:f*, ^<O^F^*£iS^K 1 
V^^j.^_;H2, 13, 14im!&i-i>o 

[0 0 3 3] ^ic, ^iss:^m<o:f3r^. mx.iim^mmm 

Mt:«-LTEii**t3H.> m^iiT}\^^~'yj^ (A 1) 

irirz>^t[zxy}^ 3v^'^h*-;n2. 1 3, 14 
Sri/^Lr-€•tL-r^^V-;^^«^8, K P'f ^'gBi* 9 is J; 

50 y-YWs.^tiSkm.^ixtzw.mi5. is, i 7*m 
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[0 0 3 4] z<7)^. iCi^fi niscr, ±mff)muM^x 
^mni^m 3 <Dmm ?r 9 v * ^i^m^ ?r « r a-fk-t * ^ 

t , M^kS 4 »c J: 13 ^(OtSuWiifim^fhix^ i t J: ») , 
B S#:JK 3 * ilJS L T V V 3 1 KifLWiir i> 

lcl£tSc-r-&ii:lCjeH-t-5p-?-^^;PMI S 

ii, -!-tt(ri:oTffifflM I S h9 Vv;^:?*^)^^*;^:^?: 

S'fbS4<75Ji:^l±0. 2-0. 3 nmi:Sl6r/h$ 20 
v»<DT% ffi«im#)K3 0S5v>KS^Sr+^lC:4:*--tC:i: 

10 0 3 61 &^±. ::<o^m(o-m:mMmjz-=>^M:i^&} 
[0 0 3 7] «^x.if> ±i&<o-mmmmizis\^^-cminz 

SSt-fit. f^^^> ■fti-t:^tj:t'\i$><tX'i,m 30 

[0 0 3 8] :^^t:e<jjct4. mx.if. ±m<D-mmmmi.z 

miMm-rifzlit>\Z. ^ V K-7'(7)#^av'J n >l^S: 
mm-^mzJ^&L. iittCpS>F*eiK>Sr'< :tvaAUT 

[0 0 3 9] ±i^(o-mmwmizio\,^xi±. i^m 
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3 <Dmm<ommm\zm i o tc^-r 9 v * ;wM'fk 

[0 0 4 0] 

v> n * p s#-*§B^B V u n >® 4" o p M^iffiti**#S#: 
mii&j&L r^mi^mmziiun-t * o s-^jamaih-r * 

**J£tfc-t-s^tt::jBHi-'&p-?--v^JV'Ml S vv*;^ 

mi} ::<o^m<D-mmMmizxz>^mMi sm^f^m 

osait** 4- -5. >w «> o Bf M la-e* -6 o 

[m 2 1 i <D^m(o-mmmm\,z i ^^nu i s 

[US] c:o||?g<^-^ifi?^®irj:4««MI SM*^ 

[114] ^(o^m<o-mmmmizxi,nmMi sm^^m 
ms] ^(o^tmo-miimmzxi^nMi sm^m 

«oi?dt::i^ ^ Si§^ i- * /t * o if ® 0 T * * o 
[13 6] ^<Dmm<o-mmMmizxi>nmMi sm^^ 

[117] ^<D?tm<o-mmif^mizxi>mmMi sm^m 

[US] i05&9go-|gife5BStCJ:-5ffi«MI SS!#3I 

[EI 9] :i<o^m<7)-mmMmiiZXi,mnMi sm^m 

[HIOJ iOfgeg<^-||JSJgSt::J:S«?iMI sa* 

mi^mm:ffimmifmizi3\.^xmmm.i^m<ommm.'(mm. 
[if^-f-osiig] 

1 . . . v'j 3 • • • Amm^i^m. 4 • • • 

a-fk^, 5 ■ • ■ r- hmm. 8 • • • v-;^^ij^, 9 

. . . yu-i>mi^. 1 0 • • • a^fjuYi^^)-*)-^ vm 
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F ^ - A (##) 5F058 BA05 BA20 BDOl BD05 BD12 
BF74 BF80 BJOl BJIO 
5F140 AA06 AA28 AB03 BAOl BC06 
BDOl BD04 BD05 BE02 BEOS 
BE09 BF04 BFll BF18 BF59 
BF60 BG08 BG12 BG14 BG28 
BG32 BG34 BG38 BG44 BG45 
BG52.BG53 BH15 BJOl BJ08 
BJ27 BK02 BK32 BK34 BK38 
BK39 CA02 CA03 CB04 CB08 
CCOl CC03 CC05 CC07 CC08 
CF04 



